The dynamin-like GTPase DLP1 is essential for peroxisome division and is recruited to peroxisomes in part by PEX11.
Peroxisome division involves the conserved PEX11 peroxisomal membrane proteins and in yeast has been shown to require Vps1p, a dynamin-like protein. We show here that DLP1, the human homolog of the yeast DNM1 and VPS1 genes, plays an important role in peroxisome division in human cells. Disruption of DLP1 function by either RNA interference or overexpressing dominant negative DLP1 mutants causes a dramatic reduction in peroxisome abundance, although overexpression of functional DLP1 has no effect on peroxisome abundance. Overexpression of PEX11 induces peroxisome division in a multistep process involving elongation of preexisting peroxisomes followed by their division. We find that DLP1 is dispensable for the first phase of this process but essential for the second. Furthermore, we show that DLP1 associates with peroxisomes and that PEX11 overexpression recruits DLP1 to peroxisome membranes. However, we were unable to detect physical interaction between PEX11 and DLP1, and the stoichiometry of PEX11 and peroxisome-associated DLP1 was far less than 1:1. Based on these and other aspects, we propose that DLP1 performs an essential but transient role in peroxisome division and that PEX11 promotes peroxisome division by recruiting DLP1 to peroxisome membranes through an indirect mechanism.